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Description 
Techniqal Field 

[0001] The present invention relates generally to ul- 
trasoniG surgiGal devices, and more particularly to an ul- 
tnasonjo sgrgiGal clamp coagulaldr apparatgs fqr d0ag- 
uliating and/or eyttjng inGludirig a eiutcfii rtiaefla- 

riism to permit rotational positioriing of aii ultrasbnic 
end -effector with respect to an associated clamp arm, 
with end-effector, damp arm, and associated ultrasonic 
drive unit thereafter being selectively rotatably position- 
able in an indexed manner with respectto a housing of 
the apparatus. 

Background Of The Invention 

[0002] Ultrasonic surgical instruments are finding in- 
creasingly widespread applications in surgical proce- 
dures by virtue of the unicfue perfomiance characteris- 
tics of such instruments. Depending upon specific in- 
strument configu rations and operational parameters, ul- 
trasonic surgical instruments can provide substantially 
simultaneous cutting of tissue and hemostasis by coag- 
ulation, desirably minimizing patienttrauma. The cutting 
action is typically effected by an end-effector at the distal 
end of the instrument, with the end-effector transmitting 
ultrasonic energy to tissue brought into contact there- 
with. Ultrasoriie instruments of this nature can be eon- 
figured for open surgical use, or laparoscopic or endo- 
scopic surgical procedures. 

[0003] Ultrasonic surgical instruments have been de- 
veloped that Include a damp mechanism to press tissue 
against the end-effector of the instrument in order to 
couple ultrasonic energy to the tissue of a patient. Such 
an arrangement (sometimes referred to as an ultrasonic 
transector) is disclosed in U S. Patent No, 5,322,055, 
However, typical constructions have included a cjamp 
mechanism mounted in a fixed oh entation relative to the 
handle or hand piece of the instrument. As such, a sur- 
geon has typically been required to physically rotate the 
entire instrument in order to change the rotational orien- 
tation of the clamping mechanisrn. This can detract from 
convenient use of the instrument. In addition, conven- 
tional ultrasonic devices usually only use a single blade 
surface to cut or coagulate tissue. Therefore, a surgeon 
may have to change instrumentsfor different cutting; and 
eoa g u latio n a p p I i cati ons . 

Summary Of The Invention 

[0004] I n vi ew of th e a bove, th e prese nt i nve ntion p ro- 
vides an ultrasonic surgical clamp apparatus as claimed 
in claim 1 comprising: a housing; an outer sheath cou- 
pled to the housing, the outer sheath having a clamp 
arm at its distal end; a reciprocable actuating member 
within said outer sheath for pivoting said clamp arm; an 
ultrason ie wa veg u ide posi tio n ed with i n t h e o uter s h eath , 



theA/vaveguide having an end-effector; characterised by 
tfie outer sheatH being rotatably coupled to the housing 
and by the apparatus comprising a clutch mechanism 
coupled to the waveguide, the clutch mechanism having 

5 a first rotational position such that rotation of the clutch 
mech anism causes rotation of the oute r sheath and the 
ehd-effectar relative to the housing and a seGond rota- 
tional position such that the rotation of the elLftch mechr 
anism causes rotation of the end-effeetbr relative to the 

10 outer sheath. 

[0005] in an embodiment of the invention, an ultrason- 
ic: surgieai clamp coagulator apparatus is provided to 
permit seleetive cutting, coagulation, and Glamping of 
tissue during sijrgical procedures. In order to promote 

15 eonvenient arid efficient use of the apparatus, a clarhpr- 
jng mechanism can be seiectiyely rotationally posi- 
tioned with respect to the housing of the clamp coagu- 
lator apparatus thus permitting a surgeon to selectively 
position the clamping mechanism as may be required 

20 without effecting rotational manipulation of the housing. 
The clamp mechanism and an end-effector can be ro- 
tated together to maintain a particular end-effector con- 
figuration in alignment with the clamp ineehanism. 
[0Q06] The surgical clamp coagulator apparatus in- 

2B clu d es a cl utch mechani sm that perm its th e end-effector 
to be rotationally positioned with respectto the clamp 
mechanism to allow different end effector configurations 
to be aligned with the clamp mechanism for desired cut- 
ting and coagulation of tissue. The end-effector, clamp 

^0 mechanism, and associated ultrasonic drive unit can 
thereafter be rotated as a unit, with efficient and con- 
venient use of the clamp coagulator apparatus promot- 
ed by the provision of a detentmeGha nlsm which func- 
tions to provide indexed rotational positioning of the 

35 clamping mechanism and end-effector with respect to 
the housing: 

[0007] In acGordance with the illustrated embodiment, 
the present ultrasonic surgical clamp coagulation appa- 
ratus includes a housing which preferably includes a 

"^0 handgrip portion. The apparatus further includes an 
elongated portion (which may be configured for end o- 
scopicuse), including an outer tubular sheath having a 
proximal end rotatably joined to the housing, and a distal 
end positionable at the region at which tissue cutting, 

^ coagulation, and/or clamping is to be effected. In the 
preferred embodiment, a rotation knob is mounted on 
the outertubular sheath for effecting indexed rotation of 
the outer sheath with respect to the apparatus housing, 
[0008] An actuating member is reGiprocably posi- 

50 tjoned within theoutertubular sheath, and is operatively 
connected with the outer sheath for rotation therewith 
with respect to the housing. Reciprocation of the actu- 
ating member effects the desired operation of a clamp- 
ing mechanism of the clamp coagulator apparatus pro- 

55 vided at the distal end of the outer sheath. 

[0009] An ultrasonic waveguide is positioned vs^ithin 
and extends the length of the outer tubular sheath . The 
ultrasonic waveguide Includes an end-effector at the 
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dfstal end thereof, with the end-effector extending dis- 
tally of the distal end of the outer tubular sheath. The 
end-effector, sometimes referred to as a "blade", is ul- 
trasGfilcaily driven by a transducer of an associated ul- 
trasonic drive unit so that longitudinal ultrasonic vibra- 
tion of the end-effectoreffeGts the desired tissue cutting 
and odagulatiqn. The waveig tilde cah be joined for rota- 
tiori together with the ptfter sheath, wjth the driye unit 
also coupled for rotation therewith. The waveguide as 
well as the drive unit can also be rotated with respect to 
the outer tubular sheath and the clamping mechanism, 
[0010] The clamping mechanism of the damp coag- 
ulator apparatus inGludesa clamp arm pivotally mount- 
ed on the distal end of the outertubular sheath for pivotal 
movement with respect to the end-effector Tissue is 
clamped between the clamp arm and the end -effector, 
thereby ultrasomcaily coupling the tissue with the end- 
effector (when energized) or permitting grasping and 
clamping of tissue when ultrasonic energy is not being 
transmitted through the waveguide to the end-effector 
The clamp arm is operatively connected to the recipro- 
cable actuating member of the clamp eoagulator appa- 
ratus so that reel procable movement of the actuating 
member pivotally moves the clamp arm with respect to 
the end-effector 

[001 1] Selective operation of the clamping mecha- 
nism is provided by an operating lever pivotally connect- 
ed to the apparatus housing. In the preferred ennbodl- 
ment, the operating lever, and associated handgrip por- 
tion of the housing are provided with a scissors-like con- 
figuration, thus permitting conven ient movement of the 
operating lever by a user's thumb. The operating lever 
Is interconnected with the red procable actuating niem- 
ber by an actuator collar so that pivotal movement of the 
operating lever reeiprpcally moves the actuatihg mem- 
ber for pivotally hndving the cjamp arm of the clamp cp- 
agu fator apparatus. 

[0012] The clamp eoagulator apparatus also includes 

a detent mechanism that permits indexed rotational 
movement of the outer sheath (and preferably the 
waveguide and associated drive unit) relative to the 
housing,: Notably a clutch mechanism is provided that 
allows selective t-ptationa l movenieht of the waveguide 
with respect to the housing and outer sheath when the 
clutch mechanism is disengaged from the rotational 
knob. The clutch mechanism cooperatively engages 
with the rotational knob so that a selected end effector 
configuration is maintained in alignment with the clamp- 
ing member The waveguide and end-effector, and the 
associated ultrasonic drive unit, cart then be rotated as 
a unit with the clamping mechanlsfn relative to the hous- 
ing of the apparatus. 

[0013] In order to provide the desired indexed rota- 
tional movement of the clamping mechanism, the detent 
mechanism includes at least one spring-biased detent 
in the apparatus hp using, with the rotation knob defining 
a detent-receiving surface engaged by the detent and 
cooperating therewith to provide indexed rotation of the 



clamping member, and accordingly indexed rotation of 
the outer sheath with respect to the apparatus housing. 
The detent-reeeiying surface of the rotational knob pref- 
erably defines a plurality of circumferentially spaced ra- 
5 dial d ep ressio n s th e re betwe en for receiving ,th e sp rin g- 
biased detent on the housing. 
[0014] Further features and sidvahtag^s of th^ 
present inventipn will become readily apparent fronn the 
follpwing detailed description, the accompanying draw- 
to ings, and the appended claims. 

Brief Description Of The Drawings 

[0015] 

15 

FIGURE 1 is a perspective view of an ultrasonic sur- 
gical sy$tem including an ultrasonic clamp eoagu- 
lator apparatus in accordance with the present in- 
vention; 

20 FIGURE 2 is an enlarged^ fragmentary perspective 
view of a clamp mechanism of the clamp eoagulator 
apparatus illustrated in FIGURE 1 ; 
FIGURE 3 IS a side elevational view, partially in 
cross-section, of the clamp eoag ulator a pparatus in 

25 accordance with the present in vention,: shown in op- 
erative association with an ultrasonic drive unit of 
the surgical system shown in FIGURE 1; 
FIGURE 4 is an enlarged, fragmentary view of the 
present clamp eoagulator apparatus with the 

350 clamping mechanism in an open position; 

FIGURE 5 is an enlarged, fragmentary view of the 
present clamp eoagulator apparatus with the clamp 
mechanism in a closed position; 
FIGURE 6 is ah enlarged, fragmentary view of the 

M present clamp eoagulator apparatus illustrating the 
rotational movement of the end-effector relative to 
the clamp mechanism; 

FIQURE 7 is a cross-section view of the end-effec- 
tor taken about line 4A of FIGURE 6 further illustrat- 
"^0 ing the movement of the end-effector; 

FIGURE 8 is an enlarged, diagrammatic view illus- 
tratjhg an actuatpr collar, a rotational knob, and the 
clutch hfiechahism of the present clamp cpaguiator 
apparatus; 

^ FIGURE 9 is an enlarged, fragmentary view of an- 
other embodiment of a clamp eoagulator apparatus; 

and 

FIGURE 10 is an enlarged, diagrammatic view illus- 
trating an actuator collar, a rotational knob, and art 
50 eliutch mecha n ism of the clamp epag u jatp r ap para- 
tus of FIGURE 9. 

Detailed Description 

55 [0016] While the present invention is susceptible of 
embodiments in various forms, there is shown in the 
drawings and will hereinafter be described presently 
preferred embodiments, with the understanding that the 
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present diselosure is to be Gonsidered as an exemplifi- 
cation of the invention, and is not intended to limit the 
inyentlQn to the speeifie embodiments illustrated. 
[0017] The prase nt invention is pgrticula riy directed to 
an improved ultrasoniG surgical clamp coagulator appa- 
ratus which is configured for effecting tissue cutting, co- 
agulation, and/or clgmp I ng during surgical proGedures, 
The present apparatus can readily be configured for use 
In both opert surgical procedures, as well as laparbseop- 
ic or endoscopic procedures: As will become apparent 
from the following description, the present: clamp coag- 
ulator apparatuses particularly configured for disposable 
use by virtue of its simple construction As such, it is 
eontenriplatedthatthe apparatus be used in association 
with an ultrasorrip drive unit of a surgical system, where- 
by ultrasonic energy from the drive unit provides the de- 
sired uftrasonicactuation of the clamp coagulator appa- 
ratus. Itwiil be appreciated that a clamp coagulator ap- 
paratus can be configured for non-disposable use:, and 
non-detachably integrated with an associated ultrasoniG 
drive unit. However; detachable connection of the 
present elanip coagulator apparatus with an associated 
ultrasonic drive unit is presently preferred far single-pa- 
tient use of the apparatus. 

[0018] With reference to FIGURES 1 and 3, therein is 

illustrated a presently preferred embodiment of a surgi- 
cal system, generally designated 10, which includes an 
ultrasonic efamp coagulator apparatus embodying the 
principles of the present invention. Preferred details of 
the ultrasonic generator and associated ultrasonic drive 
unit of the surgical system 1 0 will first be described, with 
subsequent detailed description of the ultrasonic surgi- 
cal clamp coagulator apparatus, including a clamp 
mechanism configured for indexed rotation, and an end- 
effector configured for rotatio nal movementv^ith respect 
to the clamp naechariisnn. 

[00 1 9] The s u rg ica I system 1 Q i nclud es an u It rason ie 
generator 30 and an associated ultrasonic surgical in- 
strument. The surgical instru ment includes an u ltrasonic 
drive unit, designated 50, and an ultrasonic clamp co- 
agulator apparatus 1 20 embodying the principles of the 
pi^sent inwentipn, As will be further described, an ultra- 
sonic transducer and rnpunting device of the drive unit 
50, and an uitrasonie waveguide of the clamp coagulator 
apparatus 120^ provide an acoustic assembly of the 
present surgical system, with the ac<5ustie assembly 
providing ultrasonic energy for surgical procedures 
when powered by the generator 30. It will be noted that 
in some applications, the ultraspnie drive unit 50 is re- 
ferred to as a "hand piece assenrtbly'' because the sur- 
gical instrument of the surgical system 1 Q is configured 
such that a surgeon grasps and manipulates the ultra- 
sonic drive unit 50 during various procedures and oper- 
ations. As shown in FIGURE 1, the ciamp coagulator 
apparatus 120 of the surgical system preferably in- 
cludes a scissors-like grip arrangement whieh faciritates 
positioning and manipulation of the instrument apart: 
from manipuiatlon of the ultrasonic drive unit 50. 



[0020] The generator 30 of the su rgieal system sends 
an electrical signal thrQijgh a cable 32 at a selected ex- 
cursion, frequency, and phase determined by a control 
system of the generator 30. As will be further described, 

5 the signal causes one or more piezoelectnc elements of 
the acoustic assembly of the surg ical instrument to ex- 
pa rid attd Gorttraot, thereby Gpn verting the eleGtrical en- 
ergy into rneGhahical mptidrl The rTiecha[niea! mptipri rer 
suits iri longitudinal waves of ultrasoriic energy that 

10 propagate th roug h the acoustic assembly in a n acoustic 
standing wave to vibrate the acoustic assembly at a se- 
lected frequency and excursion. An end-effector at the 
distal end of the waveguide of the acoustic assembly is 
placed in contaet with tissue of the patient to transfer 

f5 the ultratsdnic energy to the tissue. As fu rther described 
below, a surgical tool, such as; a jaw or clamping mech- 
anism, is preferably utrlized to press the tissue against 
the end-effector 

[0021] As the end-effector couples with the tissue, 
2P thermal energy or heat is generated as a result of fric- 
tion, acoustic absorption, and viscous losses within the 
tissue,: The heat is sufficient to break protein hydrogen 
bonds, causing the highly structured protein (i.e., colla- 
gen and muscle protein) to denature (i.e., become less 
^5 organized). As the proteins are denatured, a sticky co- 
agulum forms to seal or coagulate small blood vessels. 
Deep coagulation of larger blood vessels results when 
the effect is prolonged. 

[0022] The transfer pf the ultraspPiie energy to the tis- 
^0 sue causes other effects including mechanical tearing, 
cutting, cavitation, cell disruption, and emulsification. 
The amount of cutting as well as the degree of coagu- 
lation obtained varies with the excursion of the end-ef- 
fector, the frequency of vibration, the amount of pres- 
35 sure applied by the user, the sharpness of the end-efr 
feetor, and the coupling between the ertd^ffectpf artd 
the tissue. 

[0023] As illustrated in F IQURE 1 , the generator 30 

includes a control system integral with the generator 30, 

40 a power switch 34, and a triggering mechan ism 36. The 
power switch 34 GOntrolsthe electrical power to the gen- 
erator 30, and when activated by the triggering mecharr 
nishn 36, the generator 30 provides energy to drive the 
acoustic assembly of the surgical system 10 at a prede- 

45 termined frequency and to: drive the end-effector at a 
predetermined excursion level. The generator 30 can 
d rive or excite the acoustic assembly at any suitable res- 
onant frequenGy of the acoustic assembly 
[0024] When the generator 30 is activated via the trig^ 

50 gering mechanism 36, electrical energy is cphtihupusly 
applied by the generator 30 to a transducer stack or as- 
sembly 40 of the acoustic assembly as shown in FIG- 
URE 3. A phase-locked loop in the control system of the 
generator 30 monitors feedback from the acoustic as- 

55 sembiy. The phase lock loop adjusts the frequency of 
the electrical energy sent by the generator 30 to match 
the resonant frequency of the selected longitudinal 
mode of vibration of the aGOustic assembly including the 
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tissue load. In addition, a second feedbaok loop in the 
control system frtaintains the electrical current supplied 
to theaepustlG assembly at a preselected constant level 
in order to achieve substantially constant excursion at 
the end-effector of the acou stic assembly. 5 
[0G25] The electrical signal supplied to the acoustic 
assembly will egiise the distal end of the ehd-effectof tp 
vibrate longitudinally in the range of, for example, ap- 
proxiftiately 20 kHz to 250 kHz, and preferably in the 
range of about 54 kHz to 56 kHz, and mo$t preferably 
at about 56, 6 kHz. The excu rsion ofthe vibrations at the 
endreffector can be controlled by, for example, Gontral- 
ling the amplitude ofthe electrical signal applied to the 
transducer assembly 40 of the acoustic assembly by the 
generator 30, 

[0026] As noted above, the triggering meehanism 3B 
of the generator 30 allows a user to activate tbe gener- 
ator 30 so that eiectrical energy may be continuously 
supplied to the acoustic assembly. The triggering mech- 
anism 36 preferably comprlises a foot activating switch 
that is detachably coupled or attached to the generator 
30 by a cable or cord. Alternatively, the triggering mech- 
anism can be configured as a hand switch incorporated 
in the ultrasonic drive unit 50 to allow the generator 30 
to be activated by a user 

[0027] The generator 30 also has a power line 38 for 
insertion in an electro-surg ical unit or conventional elec- 
trical outlet. It is contemplated that the generator 30 can 
also be powered by a direct current (DC) source, such 
as a battery. The generator 30 can comprise any suita- 
ble generator, such as Model No. C3EN01, available 
from Ethieon End o-S urge ry. Inc. 
[0028] Referring to FIGURES. 1 and 3, the ultrasonic: 
drive unit 50 of the surgical instrument includes a multi- 
piece housing 52 adapted to isolate the operator from 
the vibrations of the acoustic assembly. The drive unit 
housing 52 can be shaped to be held by a. user in a con- 
ventional manner, but it is contemplated thatthe present 
clamp Goagulator apparatus 120 principally be grasped 
and manipulated by a scissors-like arrangement provid- 
ed by a housing of the clamp coagulator apparatus, as 
will be described below While the multi^piec^ housing 
52 is Illustrated, the housing 52 may conn prise a single 
or unitary component. 

[0029] The housing 52 of the ultrasonic drive unit 50 
generally includes a proximal end, a distal end, and a 
cavity extending longitudinally therein. The distal end of 
the housing 52 includes an opening 60 configured to al- 
loys? the acoustic assembly ofthe surgical system 10 to 
extertd theretilrgugh, and the proximal end ofthe hous- 
ing 52 is coupled to the generator 30 by a cable 32. Tbe 
cable 32 preferably includes duets or vents 82 to allow 
air to be introduced into the housing 52 ofthe ultrasonic 
drive unit 50 to cool the transducer assembly 40 of the 
acaustic assembly 

[0030] The housing 52 ofthe ultrasohie drive unit 50 
is preferably constructed from a durable plastic, such as 
Ultem'i^- it is also contemplated that the housing 52 may 



alternatively be made from a variety of materials includr 
ing other plastics (i.e. liquid crystal polymer (LCP), ny- 
lon, or polycarbonate).. A suitable ultrasonic drive unit 
SO is Model No. HP050, available from Ethieon Endo- 

Surgery, Inc. 

[0031] As shown in FIGURE 3, the acoustic assembly 
jiicludes the transducer stack or assembly 40 and a 
mounting device 84 which are preferably carried by the 
ultrasonic drive unit 50, and a trahshftissioii compbhent 
or working member, referred to herein as the waveguide 
having an end-effector, which are carried by the ultra- 
sonic clamp GQagulator apparatus. The components of 
the acoustic assembly are preferably aGoustically tuned 
such that the length of each component is an integral 
riu (Tiber of onerhalf wavelengths (n/^2), where the 
vyave length % is the wavelenigth of a preselected or op- 
erating long itudinal vibration frequency fp of the acoustic 
assembly, and n is any non-negative integer. It is also 
contemplated that the acQustic assembly may incorpo- 
rate any suitable arrangement of acoustic elements. 
[0032] The transducer assembly 40 ofthe acoustic 
assembly converts the electrical signal from the gener- 
ator 30 into mechanical energy that results in longitudi- 
nal vibratory motion of the end-effector at ultrasonic fre- 
quencies/When the acoustic assembly is energized, a 
vibratory motion standing wave is generated through the 
acoustic assembly. The excursion ofthe vibratory mo- 
tion at any point along the acoustic assembly depends 
on the jpcatipn alortgthe acoustic assefiably at which the 
vibratory motion is measured. A minimum or zero cross- 
ing in the vibratory motion standing wave is generally 
referred to as a node (i.e,, where motion is usually min- 
imal), and an absolute value maximum or peak in the 
standing wave is generally referred to as an anti-node. 
The distance between an anti-node and its nearest node 
is one-quarter wavelength (>s/4). 
[0033] As shown in FIGURE S, the transducer assem- 
bly 40 of ttie acoustic assembly, which is also known as 
a "Langevin stack", generally includes a transduction 
portion 90, a first resonator 92, and a second resonator 
94. The transducer assembly is preferably an integral 
n u rri ber of prie-h a If system v^^avelength s (ni^2). in length . 
It is to be understood that the present invention iinay be 
alternatiyely configured to include a transducer assem- 
bly comprising a magnetostrictive, electromagnetic or 
efectrostatic transducer; 

[0034] The distal end of the first resonator 92 is con- 
nected to the proximal end of transduction section 90, 
and the proxinnal end ofthe second resonator 84 is cprir 
nected to the distal end of transductipn portion 90. The 
first and seccnd resonators 92 and 94 are preferably 
fabricated from titanium, aluminum, steel, or any other 
suitable material, and most preferably, the first resona- 
tor 92 is fabricated from 303 stainless steel and the sec- 
ond resonator 94 is fabricated frprh 7075-T651 Alumi- 
num. The first and second resonators 92 and 94 have 
a length determined by a number of variables, including 
the length of the transduction section 90, the speed of 
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sound of the material used in the resonators 92 and 94, 
and the desired fundamental frequeney of the trans- 
dueer assennbly 40. The second respnator 94 can be 
tapered inwardly from its proximal end to its distal end 
to function as a velocity transformer and^ amplify the: ul- s 
trason ic vi bration excu rsion. 

[0035] The trahsdiiGtioh portioh 90 of the transducer 
assembly 40 preferably comprises a piezoeleetric see^ 
tion of alternating positive electrodes 96 and negative 

electrodes 98, with piezoeleetric elements 1 00 alternat- io 
ing betw-feen the eleetrodas 96 and 98. The piezoeleetric 
eilements 1 00 can be fabricated from any suitable ma- 
terial, such as, for example, lead zirconate-titanate, lead 
meta-niobate, lead titan ate, or other piezoelectric mate- 
rial. Each of the positive electrodes 96, negative elec- ^5 
trodes 98, and piezQeleetric elements 100 have a bore 
extending through the center: The positive and negative 
electrodes 96 and 98 are electrically coupled to wires 
102 and 1 04, respectfuliy. The wires 1 02 and 1 04 trans- 
mit the electrical signal from the generator 30 to ^iec- 20 
trodes 96 and 98. 

[0036] As illustrated in FIGURE 3, the piezoelectric el- 
ements 100 are held in compression bet\/veen the first 
and second resonators 92 and 94 by a bolt 106. The bolt 
106 preferably has a head,: a-shank, and a threaded dis- ^5 
tal end. The bolt 1 06 is inserted from the proximal end 
of the first resonator 92 through the bores of the first 
resonator 92, the electrodes 96 and 98, and the piezo- 
electric eletTients 1 00, The threaded distal end of the 
bolt 1 06 is screwed into a threaded bore in the proximal ^0 
end of second resonator 94. The bolt can be fabricated 
from steel, titanium, aluminum, or other suitab'© material 
and IS preferably fabricated from Ti-6A1-4V Titanium, 
and most preferably from 4037 low alloy steel. 
[0037] The piezoelectric elements 100 are energized M 
in response to the electrical signal supplied from the 
generator 30 to produce an acoustic standing wave in 
the acoustic assembly. The electrical signal causes an 
electro-magnetic field across the piezoelectric elements 
100, causing the piezoelectric elements 1 GO to expand 40 
and contract in a continuous manner along- the axis of 
the voltage gradient, producihg high frequency longitu- 
dinal waves of ultrasonic energy The .ultrasonic energy 
is transmitted through the acoustic assembly to the end- 
effector ^ 
[0038] The mQiinting device 84 of the acoustic as- 
sembly has a proximal end, a dtstal end, and preferably 
has a length substantially equal to an integral number 
of one-half system v^^avelengths. The proximal end of 
the mounting device 84 is preferably axially aligned and 5<? 
coupled to the distal end of the second resonator 94 by 
a threaded connection near an anti-node. (For purposes 
of this disclosure, the term "near" is defined as "exactly 
at" or "in close proximity to".) it is also contemplated that 
the mounting device 84 may be attached to the seeoiiGj 55 
resonator 94 by any suitable nrieans, and the second 
resonator 94 and mounting device;84 may be formed as 
a single or unitary component. 



TO 

[0039] The mounting device 84 is coupled to the hous- 
ing 52 of the ultrasonic drive unit 60 near a node. The 
mounting device 84 preferably includes an integral 
mounting flange 108 disposed around its periphei^. The 
mounting flange 108 is preferably disposed in an annu- 
lar groove 110 formed in the housing: 52 of the ultrasonic 
drive unit 50 to couple the nrfounting device 84 to th^ 
hpu3&[ng 52. A cprrlpliaht member 112, such 

as a pair of silicone rubber O-rings attached by stand- 
offs, may be placed between the annular groove 11 Q of 
the housing 52 and the integral flange 1 08 of the mount- 
ing device 84 to reduce or prevent ultrasonic vihratton 
from being transnmitted from the mounting device 84 to 
the housing 52. 

[0040] The mounting device 84 is preferably secured' 
in a predeternriihed axial position by a plurality of pins 
114, preferably four The pins 114 are disposed in a lon- 
gitudinal direction and ninety (90) degrees apart from 
each other around the outer periphery of the mounting 
device 84. The pins 114 are ooupied to the housing 52 
of the ultrasonic drive unit 50 and are disposed through 
hotches ;jh the flange 108 of the mountflig device 84; 
The pins 114 are preferably fabricated from stainless 
steel. 

[0041] The mounting device 84 is preferably config- 
ured to amplify the ultrasonic vibration excursion that is 
transmitted through the acoustic assembly to the distal 
end of the end-effector In one preferred embodiment, 
the mounting device 84 conn prises a solid, tapered horn. 

ultrasonic energy is transmitted through the mount- 
ing device 84, the velocity of the acoustic wave trans- 
mitted through the mounting device 84 isampiified. It is 
contemplated that the mounting device 84 can be con- 
figured as any suitabie shape, such as, for example, a 
stepped horn,; a conical horn, an exponential horn, a uni^ 
tary gain horn, or the like. 

[0042] As shown in FiGURE 3, the mounting device 
84 is preferably acoustically c<>upled to the waveguide 

1 80 which is carried by the ultrasonic clamp eoagulator 
apparatus 120. The distal end of the mounting device 
84 is preferably coupled to the proximal end of the 
waveguide 180 by a threaded connection near an antir 
node, but alternative coupling arrangements ca n be em- 
ployed. 

[0043] Referring now to FIGURE 4, an enlarged frag- 
mentary view of the ultrasonic damp eoagulator appa- 
ratus 120 of the surgical system 10 with the clamp mech- 
anism in an open position is illustrated. The proximal 
end of the ultrasonic clamp eoagulator apparatus 120 
preferably receives and is fitted to the distal end of the 
ultrasonic drive unit 50 by insertion of the drive unit into 
the housing of the clamp eoagulator apparatus. The ul- 
trasonic clamp eoagulator apparatus 120 is preferably 
attached to and removed from the ultrasonic drive unit 
50 as a unit. The ultrasonic clamp eoagulator apparatus 
120 can be disposed of after a single use. 
[0044] The ultrasonic clamp eoagulator apparatus 
120 preferably includes a handle assembly or a housing 
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130, preferably comprising mating housing portions, 
and an elongated or endoscopic portion 1 50. The elon- 
gated portion 150 of the uitrasonie clamp Goagulatpr ap- 
paratus 120 extends oithogQnajfy from the housing 1 30. 
The elongated portion 150 can be selectively rotated 5 
with respect to the housing 1 30 as further described be- 
Iqvy. When the damp coggulator apparatus is Gonfigur6d 
for endpscGpiG use, the GpristrLfGtipn can be dimen- 
sioned such that endoscopic portion 1 60 has an outside 
diameter of about 5.5 mm. io 
[0045] As illustrated in FIGURES 1 , 3, and 4, the elon- 
gated poftion 150 preferably includes an outer tubular 
member or sheath 160, an innertubularactuating mem- 
ber 1 70, and the waveguide 1 SO having an end-effector 
180'. As will be described, the puiBr sheath 160, the ac- f5 
tuating member 170, and the waveguide 180 are pref- 
erably joined together for indexed rotation as a unit (to- 
gether with ultrasonic drive unit 50) relative to housing 
ISO.. The waveguide 180 is also configured for rotation 
with r0Sp€Ct to the outer sheath 160 and the elamp 20 
mechanism. 

[0046] As illustrated in FIGURE 4, the proximal end 
of the waveguide 180 of the acoustic assembly is pref- 
erably detachably coupled to the mounting device 84 of 
the uitrasonie drive unit 50 near an anti-node as de- ^5 
scribed above. The waveguide 180 preferably has a 
length substantially equal to an integer number of one- 
half systenn wavelengths (n?J2). The waveguide 180 is 
preferably fab rieated from a solid core shaft constructed 
out of materia i which p ro pa gates u Itrason ic energy effi- ^0 
ciently, such as titanium alloy (i.e., Ti-6AI-4V) or an alu- 
minum alloy. It is contemplated that the waveguide 180 
can alternatively be febricated from any other suitable 
material. 

[0047] The waveguide is preferably substantially M 
senii-flexible. It will be recognized that the waveguide 
can atternative^y be substantially rigid or may comprise 
a flexible wire. The wavegu ide may be configured to am- 
pflify the mechanical vibrations transmitted through the 
wavegu id e to th e end-effector as is we 1 1 known in the art. 40 
[0048] The waveguide 180- can have any suitisible 
eross-'Seetipnal dimensipn, Forexample, tile waveguide 
may have a substarvtially uriiforrri crpss-seetipn or the 
waveguide may be tapered at various sections or may 
be tapered along its entire length. The waveguide may ^ 
further have features to control the gain of the long itu- 
dinal vibration along the waveguide and features to tune 
the waveguide to the resonant frequency of the system. 
[0049] As shown in FIGURE 4, the waveguide 180 
generally has a first section 1 82, a second sectlpn 1 84, sa 
and a third section 186. The first section 182 of the 
waveguide extends distally from the distal end of the 
mounting device 84, and has a substantially continuous 
Gross-section d imension . 

[0050] The first section 182 preferably includes at 55 
least one radial hple or aperture 188 extending diamet- 
rically therethrough, substantially perpendicular to the 
axis of the waveguide 180. The aperture 188 is prefer- 



ably positioned at a node, but may be othemlse posi^ 
tloned. It will be recognized that the aperture 188 nriay 
have any suitable depth and may be any suitable shape. 
The aperture is configured to reGeive a connector pin 
member which connects or couples the waveguide 1 80 
to a reciprocable clutch mechanism 220 as further de- 
soribecj below. 

10051] The seGond seetipn 1 84 of the waveguide 180 
extends distally from the first section 182. The second 
section 184 preferably also has a substantially continu- 
ous cross-section. The diameter of the second section 
184 is smaller tha n the diameter of the firist section 182 
and larger than the diameter of the thind section 1 86. As 
uitrasonie energy passes from the first section 182 of 
the wavegLflde 180 intothe second section 184, the na!> 
rovvihg of the second section 184 will result in an in- 
creased amplrtude of the ultrasonic energy passing 
therethrough, 

[0052] The third section 186 extends distally from the 
distal end of the second section 184. The third section 
186 also has a substantially continuous cross-section. 
The third section 186 may also include small dianneter 
changes along its length. As ultrasonic energy passes 
from the second section 184 of the waveguide 180 into 
the third section 186, the narrowing of the third section 
1 86 will result in an increased amplitude of the ultrasonic 
energy passing therethrough. 

[0053] The third section 186 may have a plurality of 
grooves or notches (not shown) fprnled in its outer eir- 
eumference. The grooves may be located at nodes of 
the waveguide 1 80 to act as alignment in dicators for the 
installation of a damping sheath (not shown) and stabi- 
lizing silicone rings or compliant supports during manu- 
facturing. Aseal is preferably provided at the distal-most 
node, nearest the end-effector 180', to abate passage^ 
of tissue, blood, arid other material in the region be- 
tween the waveguide and actuating member 170. 
[0054] The end-effecto r 1 80- of th^ wa veg u ide 1 80 is 
preferably integraltherewith and formed as a single unit. 
The end-effector may alternately be eonnected by a 
threaded connect! on, or by a welded jdint. The distal end 
of the end^effector is disposed near an anti-^hode in pr- 
dertp tune the acoustic assenibly to a preferred reso- 
nant frequency fg when the acoustic assembly is not 
loaded by tissue. When the transducer assembly is en- 
ergized, the distal end of the end-effector is configured 
to move longitudinally in the range of, for example, ap- 
proximately 10-500 microns peak-to-peak^ and prefera- 
bly in the range of about 1d to about 100 miGfons at a 
predetermined vibrational frequency 
[0055] With particular reference to FIQURE 2, therein 
is illustrated the clamping mechanism of the present 
clamp Goagulator apparatus 120, which is configured for 
cooperative action with the end-effector 180' of the 
waveguide 180. The clamping nheGhanism includes a 
pivbtally rnovable elanrip ami 1 90, which is pivotally con- 
nected at the distal end of outer tubular sheath 160 A. 
clamp pad 192, preferably formed from Teflon or other 
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suitable fo\A/-frietion material, is mounted on the surface 
of the clamp arm for cooperation with the ehd^ffectof 
1 80', with pivotal movement of the damp arm position- 
rng the damp pad in substantially parallel relationship 
to, and in contact with, the end-effector 1 80'. By this con- 5 
struGtion, tissue to be clamped is grasped between the 
pad 1 92 and the end effector 1 80'. 
[0056] As illustrated, the pad 192 of the Glamp rineeh- 
anism is preferably provided withi a saMooth-jike con- 
figuration to enhance the gripping of tissue in coopera- 
tion with the end-effector 180'. It is also contemplated 
that the pad can have a rongitudinal groove (i.e., a U- 
shaped or V-shaped groove) along Its length and re- 
cessed among the sawtooth^ike configuration. As fur- 
ther described below, the end-effector 1 80' can be rd- 15 
tated with respect to the clamp arm 1 90 to position a 
narrow or sharp edge 1 91a or a broad edge 1 91 b of the 
end-effector 180' in alignment with the clamp pad 192. 
[0057] Pivotal movement of the clamp arm 190 with 
respect to the end-effector 1 80' is effected by the provi- 20 
siort of ait least one, and preferably a pair of lever por- 
tions 193 of the clamp arm 190 at the proximal end 
thereof. The lever portions are positioned on respective 
opposite sides of the end-effector 1 80', and are in oper- 
ative engagement with a drive portion 1 94 of the reeip- 2B 
rocable actuating member 170. Reciprocable move- 
ment of the actuating member relative to the outer tu- 
bular sheath 160 and the end-effector 1 80', thereby ef- 
fects pivotal movement of the cla rrip relative to the 
end-effector The lever portions 193 can be respectively 30 
positioned in a pair of openings defined by the drive por- 
tion 194,: or otherwise suitably mechanically coupled 
therewith, whereby reciprocable movement of the actu- 
ating member 170 acts through the drive portion 194 
and lever portions 193 to pivot the clamp arm. 35 
[0058] With particular reference to FIGURES 3, A, 5, 
and 8, reciprocable movement of the actuating member 
170 is effected by the provision of an actuator collar 200 
reciprocally and rotatably mounted in the housing 130 
of the clamp coagulator apparatus 120. The aGtuator 40 
collar200 is coupled to the proximal end of the actuating 
menrjber 170 by a pair of connecting pins 202 (see FIG- 
URE 4) for conjoint rotation . The actuator collar 200 in- 
cludes a pair of axially spaced apart circumferential 
flanges 204 defining a circumferential groove 206 (see ^ 
FIGURES). 

[0G59] The actuator collar 200 is operatively connect- 
ed with the operating lever 222 of the clamp coagu lator 
apparatus 120. The operating lever includes a drive 
member or trigger actuator 230 that is interconnected 5<? 
with the reciprocable actuating collar 200 (see FIGURE 
5), The operating lever 222 is pivotally connected to the 
housing 1 30 of the clamp coagulator apparatus (by a 
pivot mount 223} for cooperation in a scissors-like^ fash- 
ion with a handgrip portion 224 of the ho using, 55 
[0060] The drive nnember 230 of the operating lever 
222 includes a drive lug 232 that fits in the eireumferen- 
tial groove 206 of the actuator collar 200 to reciprocate 



the actuator collar 200 v\^hen the lever 222 is moved. As 
shown in FIGURE 5, movement of lever 222 toward 
handgrip portion 224 moves the drive member 230 and 
the actuator collar 200 to cause the connecting pins 202 
to slide the actuating member 170 proximally, thereby 
pivoting clamp arm 190 towand end-effector 1 SO'. When 
the operatihg lever 222 is moved away from the hand- 
grip portion 224, drive nnember 230 and the actuating 
collar 200 move to eaijse the actuating rrierribef 1 70 to 
slide forwardly to open the clamp mechanism as; shown 
in FIGURE 4. 

[0061] The drive member 230 of the operating lever 

also includes a rotational lockout member 242 to fit with- 
in notches 244 formed in a circumferential flange 246 
(see FIGURE 8) of the clutch naeehanism 220 and a ro- 
tational lockout member 248 to fit wjthin notch es 250 
formed in a circumferential flange 252 of the aotuator 
collar 200, the lockout members 242 and 248 prevent 
rotation of the endoscopic: portion 1 50 of the clamp co- 
agulator apparatus when the clamp arm Is In a closed- 
position as shown in FIGURE 5. When the operating le- 
ver 222 is rndved away froni the handgrip portion to 
open the clamp mechanism, the lockout members 242 
and 248 move out of the notches 244 and 250, respec- 
tively, to allow rotation of the end-effector with the clamp 
mechanism. 

[0062] Operative connection of the drive member 230 
with the thumb-receiving portion of the operating lever 
222 is provided by a limiter spring 260, preferably conri- 
prising a compression coil spring. The spring 260 fits 
within a spring slot 262 defined by the drive member 
230, which in turn is positioned between a pair of spring 
retainer flanges 264 of the operating lever 222. The 
drive member 230 ts pivotally movable with respect to 
the spring flanges 264 (about pivot mount 223 of hous^ 
ing 130) in opposition to the compression coil spring, 
which bears against the surfaces of spring slots defi ned 
by each of the spring flanges 264. In this manner, the 
force which can be applied to the actuating member 170, 
by pivotal movement of operating lever 222 acting 
through drive nnember 230 and the actuator collar 200, 
is limited by the force with which spring 260 bears 
against the spri ng flanges 264. Application of excessive 
force results in pivotal displacement of drive member 
230 relative to the spring flanges 264 of the operating 
lever 222 in opposition to the spring 260. In a presently 
preferred embodiment, the spring260 is selected to limit 
clamping force at clamp arm 190 to approximately 2 
pounds. Stop portions of housing 130 limit the travel of 
operatihg lever 222 to prevent excessive conipression 
of spring 260: 

[0063] A rotation knob 270 is preferably mounted on 
the outer tubular sheath 170 to facilitate rotational posi- 
tioning of the elongated portion 150 with respect to the 
housing 130 of the damp coagulator apparatus. As 
shown in FIGURE 8, the proximal end of the rotation 
knob 270 preferably includes a pair of elongated oppos- 
ing openings or slots 272 to Gooperatively engage with 
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suitable IpGking dogs 274 at the distaf end of the cfuteh 
mechanism 220, The clutch mechanishi 220 is normally 
biased by a spring member 28.0 to cause the locking 
dogs 274 to drivtngjy interconnect with the opposing 
slots 272 of the rotational knob 270 as shown in FIG- 5 
URES 4 and 7. The spring member 280 is disposed be- 
tween the circumferential flange 24© of the olutch mech- 
anism 220 and a wall of the housing 130, Prefierably, the 
spring member 280 comprises a compression coil 
spring. The clutch mechanism is that configured to in- ^0 
etude a drive surface (provided by dogs 274) which is 
driven by the associated slots 272 of knob 270:. 
[0064] The elongated slots 272 of the rotational knob 
270 permit the connector pins 202 to extend there- 
through and to aeopmmodate reciprocable movement f5 
of the connector pins: when the actuating collar 200 is 
axially moved relative to the waveguide 180. When the 
elongated slots 272 of the knob 270 are interconnected 
with the locking dogs 274 of the clutch mechanism 220, 
rotation of the fotation knob 270 enables the elongated 20 
portion 150 including the clamp mechanism and the 
end -effector 1 80', and the associated ultrasonic drive to 
be turned as a unit to a selecteel or desired angular po- 
sition. 

[0065] The elongated portion 1 50 of the clamp eoag- ^5 

ulator apparatus 120 can be rotatably indexed by the 
provision of a detent mechanism incorporated in the 
clamp Goag ulator apparatus. The rotational knob 270 in- 
cludes an axial flange 292 defining a detent-receiving 
surface. The detent-receiving surface defines a plurality 30 
of circumferentially spaced detent-reGeiving depression 
or recesses 294 generally about the periphery of the 
flange: 292 of the rotational knob 270, In the iliustrated 
embodiment, eight (8) recesses 294 are shown. How- 
ever, it is contemplated that twelve (12) of the depres- M 
sions 294 can be provided, thereby providing indexed 
positioning of the elongated portion 150 of the apparatus 
at 30'' inten/als relative to the housing 130 of the clamp 
coag ulator apparatus. 

[0066] Indexed rotational movement is further 40 
achieved by the provision of at least one detent 296 in 
the housing of the clanap coag ulator apparatus. The de- 
tent 296 preferably comprises a ball that is biased into 
engagement with the flange 292 of the rotational knob 
270 by a spring member 293 (i.e.,: a coil spring) for en- ^ 
gagement with the depressions thereof. The ball gdof^ 
erates with the radial depressions defined by the rota- 
tional knob 270 to resist relative rotational torque less 
than about 5-20 inch-ounces. As such, the elongated 
portion 1 50 of the clamp coa.gu|ator apparatus is main- so 
tained in any of its selected indexed rotational positions, 
relative to housing 130, unless a torque is applied (such 
as by rotation knob) exceeding this predetermined 
torque level. 

[0067] When the proximal end of the rotational knob 5S 
270 is engaged with the distal end of the clutch mecha- 
nism 220 and the rotation knob 270 is turned, the end- 
effector 180' and clamp arm 1 90 are rotated simu Itane- 



ously. When the drive unit 50 is pulled proximallytoeomr 
press the spring 280 and to disengage the dogs 274 of 
the clutch mechanism 220 from the elongated slots 272 
of rotation knob 270 as shown in FIGURE 6. the drive 
unit 50 can be turned to rotate the end-effector 180' to 
selectively orient an edge of the end-effeGtor 1 80' with 
reispeot to the clamp arm 190 of the clamp mechanism> 
A cohneotor pin 299 preferabfy joins the elutch mechar 
nism 220 to the waveguide 1 80 for rotation together rel- 
ative to housing 130. 

[0Q63] When th e d rive u nit 50 is rotated a pproximate ly 
one-hundred eighty (180) degrees, the dogs 274 of the 
clutch mechanism 220 can be reengaged In the elon- 
gated slots 272 of the rotational knob 270. Thus, a user 
can turn the drive unit 50 to rotate the v\^aveguide 180 
including the end-effeetpr I SO' (sometinries referred to 
as a blade) with respect to the cjamp mechanism 220 
to orient the narrow edge 191a or the broad edge 1 91b 
of the end-effector 1 80' with the pad of the clamp mech- 
anism. This allows the surgeon to create differenttissue 
effects by utifizjhg different go nfigu rations of the end-ef- 
feetor 180' without replacing the end-effector 180' or 
changing the clamp coagulator apparatus. For example, 
the broad edge 191b of the end-effector 180^ coagu- 
lates more than it cuts, while the narrow surface 1 91a 
cuts faster but still causes coagulation of the tissue. It 
will be recognized that the end-effector 180' can have 
any suitable number of edges to cut or coagulate tissue 
(i.e., the end effector has three edges 120 degrees 
apart, four edges 90 degrees apart, etc.). The end-ef- 
fector 1 80' may also receive suitable surface treatment, 
as is known in the art. After re-engagement of the clutch 
mechanism with the rotational knob 270, the clamp 
mechanism of the apparatus, the waveguide (including 
end-effector 1 80') and the assoGiated ultrasonic drive 
unit 50 can be rotated, as a unit, with respect to housing 
1 30, Such rotation is: permitted prior to the operating le- 
ver 222 being moved, since lockout members 242 and 
248 are respectively disengaged from notches 244 (of 
clutch mechanism 220) and notches 250 (of flange 252). 
Notches 244 and 250 are aligned and Gorrespond in 
number with detent: recesses 294 so that lockout menl:- 
bers 242 a nd 248 can be respectively in the notehes 244 
and 250 in each of the indexed positions of theGlamping 
mechanism and waveguides. 

[0069] Referring now to FIGURES 9 and 10, another 

embodiment of a surgical system 400 is illustrated. The 
surgical system 400 corresponds, in many respects, in 
construction and function to the previously described 
surgical system of FIGURE 1 , Components of the sur- 
gical system 400 which generally corresponds to those 
components of the surgical system 100 of FIGURE 1 
are designated at in the four-hundred series. In this al- 
ternate embodiment, locking dogs 472 are provided on 
a fotational knob 470, while slots 474 for receiving the 
dogs 472 are provided on a reciprocable clutch meGhar 
nism 420. Thus, the driven surface of the clutch mech- 
anism is provided by slots 494. 
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[0070] As shown In FIGURE 10, the rotational knob 
470 in FIGURE 10 of the clamp coagulator apparatus 
has locking dogs 472 that interGonneGt with opposing 
slots 474 of the clutoh nnechanism 420. Whenr the drive 
unit is rotated, the elongated portion is rotated causing 5 
the end-effector and clamp arm to turn together: When 
the drive unit is rhOV^d reairwardly, th^ olut-Gh meiGha- 
nfsrn 420 sllcles rearwardly compressing the spririg 
hrtember 480 and dlseonhecting the opposing slots 474 
from the dogs 472 of the knob 470. Thus, a selected io 
edge of the end effector can be rotated into a desired 
ope r ative position with respect to the damp mechanism, 
[0071] Referring now to FIGURES 1 -4, the operation 
of the surgical system will be described below. VWlen 
the physician is ready tp use the elanrip coagulator ap- 15 
paratus: 120, the physlGlan simply attaches the clamp 
coagulator apparatus 120 onto thedrive unit 50. In order 
to join the clamp coagulator apparatus to the ultrasonic 
drive unit 50 in ultrasonic-transmitting relationship, the 
proximal portion of the outer tubular -sheath 160 is pref- 20 
erably provided with a pair of wrench H ats (not shown ). 
The wrench flats allow torque to be applied by a suitable 
torque wrench or the like to thereby permit the 
waveguide 1 80 to be joined to the mounting device of 
the Ultrasonic drive unit 50. ^5 
[0072] The surgeon can then rotate the rotational 
knob 270 to adjust the end-effector 1 80' and the clamp 
mechanism at a desired angular position, The ultrasonic 
drive unit, as well as the elongated portion 1 50. are thus 
rotatabje, as a unit, by suitable manipulatipn of the ro- ^0 
tation knob 270, relative to the housing 1 30 of the ap- 
paratus. As the knob 270 is rotated, the ball of the detent 
mechanism slips over the recesses of the flan ge of the 
knob 270 into adjacent recesses. As a result, the sur- 
geon can position and maintain the clamp mechanisnn M 
and end-effector at a desired orientatipn, 
[0073] Once the clamp Goagulator apparatus 120 is 
attached to the drive unit 50, the surgeon may rotate the 
end effector 1 SO' with respect to the clamp mechanism 
to position a desired edge of the end effector in opposi- 
tion to the; clsiitip pad of the clanhp arin. With the clamp 
arm in an open position, the surgeon can pull back on 
the drive unit 50 to conn press the spring member 280 
and disengage the dogs 274 of the clutch mechanism 
220 from the slots 272 of the rotational knob 270. The ^ 
surgeon can then rotate the drive unit 60 relative to the 
housing 130 of the Glamp eoagulator apparatus until the 
dogs 274 are biased backinto the slots272 by the spring 
nnennber 280 thereby positionir)g a seiected blade edge 
in operation with the clamp arm. 5«? 
[0074] The su rgeon can then move the surg ical instru- 
ment to the surgical site. The end-effector 1 80' can then 
be inserted into an incision or port in the body of a patient 
to deliver ultrasonic energy to selected tissue. The 
clannp arm can be operated by rnoving the operating ]e- 55 
ver 222. When the operating lever 222 is nnoved toward 
the finger grip, the actuator collar 200 slides toward the 
handgrip portion to move the actuating member 170 



IB 

rearwardly, thereby pivoting the clamping mechanism 
into its closed position. The nnovement of the operating 
lever 222 in the opposite direction moves the actuator 
collar 200 to cause the actuator member to slide in the 
opposite direction, i.e., forv\'ardly, and hence pivot the 
clamping mechanism into its open position. The clamp 
rhechahism can be rotated with respect to the housirig 
md the eiid^effector can be rotated with respect to the 
clalinp mechahisnri as desired by the surgeon. 
[00751 Thus, the present surgical clamp coagulator 
apparatus is configured for highly efficient and versatile 
use, v/ith the Gonstructfon being sufficiently straight-for- 
ward and eGonomtcal in configuration to permit single- 
patient use. Components of the apparatus can be fab- 
ricated from materials suited for surgical appllGatipns, 
By virtue of the detent rneehanisrn provided by cooper- 
ation of the rotational knob, selective angular positioning 
of the elongated portion of the apparatus, and the asso- 
ciated ultrasonic drive unit, is readily effected with re- 
speettothe housing of the apparatus. The detent mech- 
anism resists rotation of the ultrasonic drive unit, and 
associated cable assembly, with respect to the housing 
130 with the resistance to rotation readily and conven- 
iently overcome by application of sufficient torque via 
rotation knob 216. 

[0076] The clutch mechanism allows rotation of the 
end-effector with respect to the clamp arm to align a de- 
sired edge of the end-effector With the clamp pad, with 
the clanipihg rneGhanisrn, u jtra so riic waveguide, and ul- 
trason ic drive unit thereafter be selectively rotatably po- 
sitioned in an indexed fashion vvith respect to the appa- 
ratus housing. The scissors-like action provided by piv- 
otaloperating lever and cooperating: handgrip portion fa- 
cilitates convenient and efficient manipulation and posi- 
tioning of the apparatus, and operation of the clamping 
mechanism at the distal portion of the apparatus where- 
by tissue is efficiently urged against the end-effecton 
[0077] The surgical system can be used to coagulate 
and cut tissue when ultrasonic energy is applied, grasp 
tissue without application of ultrasonic energy coagu- 
late/cut with the clamp assembly open and tissue un- 
clamped, probe or nrianlpulate tissue without application 
of ultrasonic energy, and to dissection tissue with the 
clamp mechanism closed. 

[0078] Fro m the forego i ng , it wi II be o bse n/ed th at n u- 
merous modifiGations and variations can be effected 
without departing from the scope of the present claims. 
It is to be understood that no limitation with respect to 
the specific embodinnent illustrated herein is intended or 
should be inferred. The disclosure is intended to cover, 
by the appended claims, all such modifications as fall 
vyithin the scope of the claims. 

Claims 

1 , An ultrasonic surgical Gjamp apparatus cpnhpnsing: 
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a housing (130); 

an outer sheath (ISO) coupled to the hdusirig 
(130), the outer sheath (150) having a clannfp 
arm (1 00) at its dista! end; 

a reciproGable actuating member (1 70) v/ithin s 
said outer sheath (1 50) for pivoting said clamp 
arm (190):; 

ari ultraspniG waveguide (180) positioned with- 
in the outer sheath (1 50), the waveguide (180) 
having an end-effector (180'); characterised 10 
by the outer sheath (150) being rotatabiy cou- 
pled to the housing (130) and by the apparatus 
comprising a clutch mechanism (220) coupled 
to the waveguide (180), the clutch mechanisnni 
(220) having a first rotational position sueh thatt ^5 
rotation of the clutch mechanism (220) causes 
rotation of the outer sheath (1 50) and the end- 
effector (180') relative to the housing (130) and 
a second rotational position such that the rota- 
tion of the clutch mechanism (220) causes ro- 20 
tation of the end-effeGtor (180') relative to the 
outer sheath (150). 



2, The u Itrasonic su rgicai cla mp apparatus in accord- 
ance with claim 1 , the clamp arm (1 90) being oper- ^5 
able by an operating lever (.222) caupled to the 

housing (130). 

3, The ultrasonic surgical clamp apparatus in accord- 
ance with claim 1 or claim 2, further including a ro- M 

tation al knob (270) mounted on said outer sheath 
(160) to effect rotation of said outer sheath (160) 
with respect to said housing (130), 

4, The ultrasonic surgical clamp apparatus of claim 3, M 
wherein the clutch mechanism (220) has a distal 
end to CQ-operatively engage with the rotational 
knob (270) such that rotational movenrrent of the 
knob (270) causes rotational movement of the 
clutch mechanism (220)i the waveguide (180) and 4C? 
the clamp arm (190) relative to the housing (130), 
and the clutch nrieehahism (220) is moveable to be 
disengaged from the rotatibrral knob (270) so that 
rotation of the clutch mechanism (270) rotates the 
end effector (160*) with respect to the clamp arm ^ 
(190). 

5, The ultrasonic surgical clamp apparatus of claim 4, 
wherein the clutch mechanism (220) has a driven 
surface biased against the rotatiorral knob (270), 50 
and the clutch mechanism (220) is reciprocally 
moveable to disengage the driven surface from the 
rotational knob (270). 

6, The ultrasonic surgical clamp apparatus in accord- 5S 
a nee with any preceding claim, further comprising 

an inner actuating member (170) reciprocally posi- 
tioned within said outer sheath (.1 60) to rotate there- 



with with respect to said housing (130), and being 
operatiyely GQiihected to said clamp arm (190). 

7. The ultrasoniG surgical clamp apparatus of claim 0 
further comprising an actuator collar (200) intercon- 
necting said operating lever (222) with said actuator 
member (170) so that pivotal movement of said op- 
erating lever (222) reciprocally moves saidi aetuai 
ing member (170) for pivotally rnqvihg said clamp 
arm (190) with respect to said end-effector (180'). 

8. The ultrasonic surgical clamp apparatus in accord- 
ance with any preceding claim, further comprising 
a detent mechanism (296) to index the rotational 
movement of the oute r sheatth (160) with respect to 
said housing (130). 

9. The ultrasonic signal clamp apparatus in accord- 
ance with claim 8, wherein the detent mechanism 
(296) comprises a ball biased by a spring (293) 
against a detent receiving surface (292) of the ap- 
paratus. 

10. The ultrasonic surgical clamp apparatus in aeeord'- 
ance with claim 9, wherein: said detent receiving 
surface (292) defines a plurality of detent receiving 
depressions, said apparatus includes a lockout 
member (242) positi enable in one of a plurality of 
notches (244) on said clutch mechanism (220), said 
notches (244) being aligned with and .correspon cl- 
ing in number to said depressions. 

11. The ultrasonic surgical apparatus In accordance 

with any of claims 7 to 10, wherein the actuator col- 
lar (200) includes a pair of circumferential flanges 
(252) defining a circUniiferential slot. 

12. The ultrasonic surgical apparatus in accordance 
with claim 11, wherein the operating lever (222) in- 
cludes a drive lug (232) co-operating with the cir- 
cumferential s jot to reclprOGally move the aotuator 
collar :(200). 

13. The ultrasonic surgical apparatus in accordance 
with any of claims 7 to 12, wherein the operating 
lever (222) includes at least one lockout member 
(242), the lockout member (242) cooperating with 
one ofthe clutch mechanism (220) and the actuator 
collar (200) to prevent movement ofthe waveguide 
(1 SO) when the elanhp arm (190) is in a closed po- 
sition. 

14. The ultrasonic surgical clamp apparatus in accord- 
ance with any of claims 7 to 13, further comprising 
at least one connector pin (202) to couple the actu- 
ator collar (200) to the actuating nlenriber (170). 

15. The ultrasonic sur9ical clamp apparatus in accord- 
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a nee with any of Glainns 3 to 14, wherein the rota- 
tional knob (270) has at least one slot (272) ednlrg- 
ured to eo-operate with at least one l.oeking flange 
(274) of the cl utch mechan ism (220). 

16. The ultrasonlG surgical clamp apparatus in accord- 
anoe with any of claims 3 to 15, further conipfisijhg 
a spring member (2S0) to bias the oluteh ifieoha- 
nisrtii (220) against the end pf the rotational knob 
(270). 



said outer sheath (160) to pivotally move with rer 
spectto said erid^ffectorllSO') to clamp tissue be- 
^ween sajd clamp arm (1 90) and said end-effector 
(180^). 



Patent^nsprUch0 

1 , Chirurgisehe Ultraseha||4C|emmyorrichtu unnfas- 
send: 
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17. The ultrasonic: surgical damp apparatus in acGord- 

ance with any of claims 3 to 16, wherein the clutch 
nneGhanism (220) is disengaged from the rotational 
knob (270) by a force applied to the clutch rnember 15 
in a directipn of propagation of ultrasonic vibration, 

18. The ultrasonic surgical apparatus in accordance 
with any of claims 3 to 17, wherein one of said dutch 
mechanism (220) and said rotationafl knob (270) in- 20 
eludes a dog (274), and the other ihdudes an open- 
ing (272) for receiving said dog (274), 

19. The ultrasonic surgical clamp apparatus in accord- 
ance with any preceding claim, further comprising ^5 

a connector pin to couple the clutch mechanism 

(220) to the waveguide (1 80). 

20. The ultraspnie surgical clamp apparatus in accord- 
ance with any preceding claim, further comprising M 
an ultrasonic drive unit (50) coupled to the housing 
(130) for effecting longitudinal vibration of the end- 
effector (1 80'). 

21 . The ultrasonic surgical clamp apparatus in accord- M 
a nee with clainn 20, wherein the clutch mechariisnn 
(220). is moveable to be disengaged from the rota- 
tional knob (270) wh^n the drive unit (50) is moved 
proximaliy such that rotation of the drive unit (50) 
rotates the dutch mechanism (220) to turn the 4C? 
waveguide (1 80) relative to the olamp arm (1 90). 

22. The ultrasonic surgical clamp apparatus in accord- 
ance with any preceding claim, wherein said end- 
effector (180') has at least two elongated edges ^ 
spaced circumferentiafly from one another about an 
axis of the end-effector (1 80') extending generally 
parallel to the longitudinal axis of the ultrasonic 
waveguide (180), 

50 

23. The ultrasonic surgical clamp apparatus In accord- 
ance with any preceding claim, wherein the end ef- 
fector (180') extends distally of said distal end of 
said outer sheath (160). 

55 

24. The ultrasonic surgical clamp apparatus in accord- 
ance with any preceding claim, wherein the clamp 
arm (1 90) is pivotally mounted to said distal end of 



ein Gehiuse (130); 

eine an das Gehause (1 30) gekoppejte AuSen- 
hulse (150), die an ihrem distalen Ehde einen 
Klenrimarnr! (190) auf\A/e:ist; 

ein linear bewegbares Betatigungselament 
(1 70) in der AuEenhu Ise (150) zum Schwenken 
des Klemmarmes (190); 

einen in der AulSenhulse (150) angeordneten 
Ultraschall-Wellenleiter (1 80) mit einem End- 
Manipulator (1 80'), cJadurQh gek<enn?eichniet, 
da& die Aul^enhulse (150) drehbar an das Ge- 
hause (130) gekoppelt ist, und dadurch, daS 
d ie Vo rr ic htu n g u mf aSt : 
einen mit dem Wellenleiter (180) gekoppelten 
Kupp|uhgsmechanisnnus^{ nnit einerersten 
Drehposition derart, dafi die Drehung des 
Kuppfungsmechanismus (220) eine Drehung 
der Audenhulse (150) und des End-Manipula- 
tors (180') relativ zum Gehause (130), und el- 
ner zweiten Drehposition derart, daiS die Dre- 
hung des Kupplungsmechanismus (220) eine^ 
Drehung des End-Manipulators (1 80') relativ 
zur Aul^enh.Qlse (150) bewirkt. 

2. Ohirurgische Ultraschali-Klemmvorrichtung nach 
Anspruch 1, bei welcher der Kletnmarm (1 90) durch 
einen mit dem Gehause (130) gekoppelten Betati- 
gungshebef (222) betatigbar ist. 

3. Chirurgisehe Ultraschall-Klemmvorrichtung nach 
Anspruch 1 Oder 2, welche weiterhin einen an der 
Au^enhulse (160) montierten Drehknopf (270) auf- 
weist, um die Drehung der AufSenhufse (160) in be- 
zug auf das Gehause (1 30) zu bewirken. 

4. Chirurgisehe Ultrasehall-Klemwprrichtun^ hach 
Anspruch 3, bei weieher der Kupplungsmechanis- 
mus (220) ein distales En da hat, welches zusam- 
menwirkend in den Drehknopf (270) eingreift, so 
dafS eine Drehbewegung des Drehknopfes: (27G) ei- 
ne Drehbewegung des Kuppluhgsrneehanismus 
(220), des VVeHenieiters (180) und des Klemnnarr 
mes (190) relativ zum Gehause (130) veranlaEt, 
und der Kupplungsmechanismus (2:20) aus dem 
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Eingriff im Drehkopf (270) herausbewegbar ist, so 
dalj eine Drehung des Kupplungsmechanismus 
(270). den End-Manipulator (1 80') in bezug auf den 
l^femmarnn (1 90) dreht; 

5 

5. Ghirurgische Uitrascliall-KlemnivorriGhtung: naoli 
Anspruch 4, bei wefeh^r der Kupp lungs meolianis- 
mus (220) eine angetrieb^ne, gegen den Drehknopf 
(270) ¥orgespanF)te Flaehe aufweist Unid Unid linear 
bewegbar ist, um die angetriebene Flache beim io 
Dreiiknopf (270) auEer Eingriff zu bringen. 

6. Ghirurgische Uitraschall-KlemmvorriGhtung naeh 
einenn cjer bisherigen AnspruGhe, welche weiterhih 

ein fnnen-Betatigungselenrient ( 1 70) umfaf^t, das li- 15 
near beyyegbar in der AulienhOise (160). angeord- 
net ist, um sich zusamnrien mit dieser in bezug auf 
das Gehause (130) zu drehen und das funktibnell 
mit dem Klemmarm (1 90) verbunden ist, 

20 

7. Chirurgische Uitraschall-KlemmvorriGhtung naoh 
Anspruch 6, welche weiterhin eine Betatigurigsmuf- 
fe (200) umfaBt, welche den Bet§tigungshebel 
(222) und 6m Betatigungseiement (1 70) verbindet, 

so daS erne Schwenkbewegung des Betatigungs- ^5 
hebels (222) das Betatigungse lament (170) linear 
bewegt, um den Klemmarm (190) in bezug auf den 
End-^Manipufator (180') zu sehvyenken. 

8. Ghirurgische Ultraschafl-KlemmvorriGhtung nach 

einem der bisherigen An sprue he, welche weiterhin 
einen Rastmechanismus (296) aufweist, um die 
Drehbewegungder AuSenhdlse CISO) in bezug auf 
Gjas Gehause (130) siohfittweise aus^ufQhren. 

35 

0. Ghirurgische Ultraschall-Klemrnvorrichtung nach 
Anspruch 8, bei weleher der Rastmechanismus: aus 
einer Kugel besteht, we^lehe durch eine Fecfer (293) 
gegen eine Rastflache (292) der Vorriehtung Yorge- 

spannt ist. 4o 

10. Ghirurgische UltrasGhaNrKlemmyprn nach 
Anspruch 9, bei welche r die Rastflache (292) eine 
Vielzahl von Rastvertiefungen definiert und die Vor- 
richtung ein Sperreiement (242) aufweist, das in ei- ^ 
ner Kerbe (,244) aus einer Vielzahl solcher Kefben 
(244) positionierbar ist, wobei diese Kerben (244) 
den Vertiefungen in der Ahzahl entspreGhen uhd zu 
dieseri ausgeriGhtet sine). 

50 

11. Chrrurgische UltrasGhaff-Klemnrivorrichtung naoh 
einem der Anspruche 7 bis 1 0, bei welcher die Be- 
tatigungsmuffe (200) ein Paar umlaufender Flan- 
SGh0 {252) aufweist «inen umlaufenden Schlitz 
begrenaen. ss 

12. Ghirurgische Ultrasehall-KlemmvorriGhtung nach 
Anspruch 11, bei welcher der Betatigungshebel 



(222) eine Antriebsnase (232) aufweist, die mit dem 
umiaijfenden Schlitz zusammehwirkt, unri die Beta- 
ti g u ng s m uffe (200) I i near zu bewegen . 

13., Ghirurgische Ultraschall-Klemmvorrichtung nach 
einem der AnsprUche 7 bis 12, bei weJcher der Be- 
tatigungshebel (222) mindestens ein Sperrelement 
(242) aufweist und das Sperrelernent (242) entwe:- 
der mit dem KupplungsmeGhariismus (220) Oder mit 
der Bet§tigungsmuffe (200) zusammenwirkt, um ei- 
ne Bewegung des WelJenle iters (180) zu verh.in- 
dem, wenn sich der Klemmarm (1.90) in einer ge- 
schlossenen Position befindet. 

14. : Ghirurgische UltrasGhall-Klemmvorriehtung nach 

einem der Ansprijche 7 bis 13, welche weiterhin 
mindestens einen Verbindungsstift (202) aufweist, 
um die Betatigungs muff e (200). mit: dem BetiSti- 
gungselement (.170) zu koppeln. 

15. Ghirurgische UltrasGhall-Kiemmvorrichtuhg nach 
einenrt der Anspruche 3 bis 14, bei welGher der 
Drehknopf (270) mindestens einen Schfitz (272) 
aufweist, welcher deraft gestaltet ist, dal^ er mit 
mindestens einer Rastflanseh (274) des Kupp- 
lungsmechanismus (220) zusammenwirken kann. 

16. Ghirurgisehe UltrasGhall-Klemmvorrichtung nach 
einem der Anspruche 3 bis 15, welche weiterhin ein 
Federelement (280) aufweist, um den Kupplungs- 
mechanismus (220) gegen das Ende des Dreh- 
kn 0 pf es (270) vorz us pan n en , 

17. Chirurgische Uttraschall-Klemmvorrichtung nach 
einem der Anspruche 3 bis 16, bei welcher der 
Kupplungsmechanismus (220) durch eine Kraft 
yom Drehknopf (270) geiost wird, die auf das Kupp- 
jungselement in d^r Ausbreitungsrichtung der UI- 
traschalischwingung einwirkt. 

18. Ghirurgische UltrasGhall-Klemmvorrichtung nach 
eihenri der Anspruche 3 bis 17, bei welcher entwer 
dei" der Kupplungsmechanismus (220) Oder der 
Drehknopf (270) einen Mitnehmer (274) und das je- 
weiis andere Teil eine pffnung zur Aufnahme des 
Mftnehmers (274) aulweisen. 

19. Ghirurgisehe UltrasGhaH-^KIemmvorrichtung nach 
einem der bisherigen Anspruche, welche weiterhin 
einen Verbindungsstift zur Kopplung des Kypp- 
lungsnrtechanismus (220) mit dem ^A/e^len^elte,r 
(180) aufweist 

20. Chirurgische Ultraschall-Klemmvorrichtung nach 
^inem der bisherigen AnspruGhe, welche weiterhin 
eine an das Gehause (130) gekopppelte Ultrar 
schall-Antriebseinheit (50) umfaf3.t, um eine Lcngi- 
tudinalsGhwingung des End-Manipuiators (180') zu 
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bewirken. 

21 w Ghiru.rgische Ultrasehall-KlemmvQrriGhtung nach 
Anspruch20, bei wefoher der KupplungsTnechaRis- 
mus (220) bewegliGh ist, um ihn beim Drehknopf s 
(270) auBer Eingriff zu bringen, wenn die Antriebs- 
einjieit (50) In pfoximaler RiGhtuhg bewegt wirel, so 
dalj die Drehurtg der Afltri^bseinlnei't (50) deri Kupp- 
I ungsjmechanismas (220) d reht, um den Wei jenle j- 2, 
ter (1 80:) relativ zutri KlenrwTiarm ( 1 90) zu drehen, io 

22. ChirurgisGhe UltFaschall--Klemrrivorrichtung nach 

einem der bishehgen AnsprQGhei bei welcher wei- 
terhin del Ehd-Manipulator (1 80') mindestens zwei 3. 
im Abstand voneinander rund u m seine Aehse ver- f5 
ja.ufe.nde Umlaufkanten aufweist wobei djese Aeh- 
se itn allgemeinen parallel ztir Ltn:g$aeh$e des Ul- 
traseball-Wellenleiters (1 80) verlauft. 

23. Chirurglsehe Uitraschall-KlemmvorriGhtung; nach 20 

einem der bisherigeh Anspruehe, bei welGher sich 4, 
weiterliin der End-IVIanipulator (1 80') vonri distalen 
Endeder AuEefihulse(160) aus in distaler Richtu.ng 
erstreckt. 

24. ChirurgisGhe Uitfaschall-KlenamvorriGlntung naGli 
einem der bisherigen AnspruGhe^ bei welGher der 
Klemmarm (1 90) sGliwenkbar am distalen Ende der 
Aur^e;nh.Q|se ,(160) angebracht ist, um ihn in bezug 
auf den End-Manipulator (180') zu schwenken u.nd ^0 
Qewebe zwischen dem Klemmarm (190) und dem 
End-iVlanipuiator (180') elnzuklemmen. 



Revendrcations M 

5> 

1. Appareii a pince Ghirurgieaie uitrasonore epmpre- 
nant: 

un log erne nt( 130) ; 4o 
uh fourreau exteFieUF (1 50) couple au logement 
(130), lefourreau exterieur(150j ayant un bras 
de pince (190) a son extreniite distale ; 
un prgane d'aGtionnement (170) susceptible 6. 
d'effectuer un va-etrvient a i: 'interieur dudit four- ^ 
reau ext^rieur (150) afin de faire pivoter ledit 
bras de pince (190) ; 

u n gu 1 de d ' o nd e u It raso h ore (180) positio n ne a 
['interieur du fourreau ext^rleur (150), le guide 
d'pnde (180) ayant un effeeteur d'extremite 5«? 
(180^): 

- caracterise en ce que le fourreau exterieur 

(1 50) est GGuple, de fagon rotative, au logement 7. 
(1 30) et en ce que rappareil comprend un me- 
canisme d'embrayage (220) couple au guide 55 
d'ohde ( 1 80), le mecah isme d'ennbrayage (220) 
ayant une premiere position de rotation, telle 
qu'une rotation du mecanisme d'embrayage 



(220) OGGasionne une rotation du fourreau exr 
t^rieur (150) et de l'effecteur d'extremite (180') 
relativement au logement (1 30), et une de.uxj#- 
me position de rotation, telle que la rotation du 
mecanisme d'embrayage (220) occasionne 
une rotation de reffecteur d'extremite (180') re- 
[ativernentau fourreau exterieur (150), 

Appareii ^ pihce chirurgicale ultrasoriore selon la 
revendication 1, le bras de pince (190) etant sus~ 
Geptible d'etre actionne par un levier d 'action ne- 
ment (222) couple au logement (130), 

Appareii a pince chirurgicale uitrasonore selon la 
reyendieation 1 ou la revendication 2, eomportant, 
en outre, un bQuton de rotation (270), rnonte sur le- 
dit fourreau exterieur (160), afin de faire effectuer 
une rotation duditfourreau exterieur. (160). par rap- 
port audit logement (i 30). 

Appareii a pince chirurgfcale uitrasonore selon la 
revendication 3, dans lequel le mecanisme d'enlr 
brayage (220) a une extre mite distale afin de venir 
en prise avec le bouton de rotation (270).: de sorte 
qu'un deplacement de rotation du bouton (270) oc- 
casionne un deplacement de rotation du mecanis- 
me d'embrayage (220), du guide d'onde (1 80) et du 
bras de pince (190) relativement au logement (1 30), 
et |e meGanisme d'ennbrayage (220) est susceptible 
d'etre d 6 place afin d'etre degagi du bouton de ro- 
tation (270), de sorte qu'une rotation du mecanisme 
d'embrayage (270) entraine en rotation reffecteur 
d'extreimit^ (180') par rapport au bras de pince 
(190). 

Appareii a pince Ghirurgieaie uitrasonore selon la 
revendiGation 4, dans lequel le mecanisme d'em- 
brayage (220) a une surface entralnee, sQincitee 
contre le bouton de rotation (270), et le mecanisme 
d'embrayage (220) est susceptible d'etre deplace 
en va-et-vient afin de degagef la surface entratrtee 
du bouton de rotation (270)^ 

Appareii a pince Ghirurgieaie uitrasonore selon une 
quelconque revendiGation preGedente, compre- 
nant, en outre, un org an e d -actio nn erne nt intirieur 
(1 70), positionne pour a Her et venir aTint^rieur dudit 
fourreau exterieur (160) afin d'etre entrarne en ro- 
tation avec celui-ei par rapport audit logement 
(130), et eonnecte, de fa^on QperationneJIe, audit 
bras de pince (190). 

Appareii a pince chirurgicale uitrasonore selon la 
revendication 6, comprenant, en outrei une bague 
d'aetiDnneur (200) interGonhectaht ledit levier d'ac- 
tionnennent (222) audit organe d'aetlonnement 
(170), de sorte qu'un deplacement de pivotenrient 
dudit levier d'actionnement (222) deplace en ya-et- 
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Vient led it organ e d'action nement (170), afin de de- 
piacer en pivotennent led it bras de pince (190) par 
rapport audit effeGteur d'extremite (180'). 

8. Appareil a pince Ghirurgicale ultrasonGre selon une 
quelconque revendication precedentei compre- 
hant, eh outre, uh meeariismB de GNqget (296) afin 
d' Indexer le deplaGemerit de rptatbri du fourreau 
ext^rleur (160) par rapport audit Iqgement (1 30). 

9. Appareil a pinee chirurgicale ultrasonore selon la 
revendlGation 8, dans lequel ]e mecanisme de di- 

quet (296) comprend une bille sGlllcitie par un res- 
sort (293) Gontre une surfaoe de reGeption de oli- 
quet (292) de rappareil. 

10. Appareil i pince chirurgicale ultrasonore selon la 
revendication 9, dans lequel ladite surface de re- 
ception de dliquet (292) definit une pluralite de ca- 
vites de riception de cliquet, iedit appareil oompre- 
hant un orgahe de verrduillage (242), susceptible 
d'etre positionne dans une encpche parnai une plu- 
rality d'encoches (244) sur Iedit mecanisme d'em- 
brayage (220), lesdites encocbes (244) etant ali- 
gnees avec lesdites cavites et correspondant en 
nombF0 avec ceillesrci: 

11. Appareil Ghirurgieal ultrasonore se|on une quelcon- 
que des revendications 7 a 10, daiis lequel la bagye 
d'actionneur (200) comprend une paire de rebords 
de eirconference (252) definissant une fente de eir- 
conference. 

12. Appareil Ghirurgieal ultrasonore selon la revendica- 
tion 11, dans lequel le levier d'actionnement (222) 
comporte une patte d'entraTnement (232) coope- 
rant ayec la fente de circonferenee afin de deplaGer 
en va-et-yrent fa bague d'actionneur (200). 

13. Appareil Ghirurgieal ultrasonore selon une quelcon- 
que des revendiGatfons 7 a 12, dans lequel le jevjer 
d'aetipnnerrient (222) comprend au moins un orga- 
he de verrouillage (242); I'organe de verrouillage 
(242) Gooperant avec un des elements, parmi le 
mecanisme d'embrayage (220) et la bague d'ae- 
tionneur (200), afin d^emp^cher un d^piacement du 
guide d'onde (180) lorsque le bras de pince (tSO) 
est dans une position fernnee. 

14- Appareil a pince GhirurgiGale ultrasohore selon une 
quelconque des revendications 7 a 13, compre- 
nant, en outre, au moins une broche de conneeteur 
(202) pour coupler la bague d'actionneur (200) a 
Torgane d'adionnement (170). 

15. Appareil a pince chirurgicale ultrasonore selon une 
quelconque des revendications 3 ^ 14, dans lequel 
le bouton de rotation (270) a au moins une fente 



(272) Gonformee pour cooperer avec au moins un 
rebpfd de verrouiljage (274) dU m^canisnrie d'em- 
brayage (220). 

5 46., Appareil a pince chirurgicale ultrasonore selon une 
quelconque des revendications 3 a 15, compre- 
nant. en outre, un prgane rissscrt (280) pour sdl- 
llejter ie mecanisnie d'enribrayage (220) contre Texr 
tr§mit§ du bouton de rotation (270). 

10 

17, Appareil a pince chirurgicale ultrasonore selon une 
quelconque des revendicatrans 3 a 16, dans lequel 
le mecanisme d'embrayage (220) est degage du 
bouton de rotation (270) par une force appliquee a 
15 I'organe d'embrayage daris la directiori de propagar- 
tion de la vibratipn ultrasonpre. 

18,. Appareilehirurgical ultrasonore selon une quelcon- 
que des revendications 3 a 17, dans lequel un ele- 
20 ment, parmi Iedit mecanisme d'embrayage (220) et 
Iedit bouton de rotation (270), Gomporte une griffe 
(274) et I 'autre element conaporte une ouverture 
(272) pour recevoir ladite griffe (274), 

25 19,, Appareil a pince chiajrgieale ultrasonore selon une 

quelconque revendication precedente, compre- 
nant, en outre, une broche de conneeteur afin de 
coupler le mecanisrne d^embrayage (220) au guide 
d'Qnde(180). 

m 

20., Appareil a pince chirurgicale ultrasonore selon une 
quelconque revendication precedente, compre- 
nant, en outre, une unM d'aGtronnement ultrasono- 
re (50) Gouplee au logement (1 3D) afin d*appliquer 
M une vibration longitudinale a TeffeGteur d'extremite 
(ISO'). 

21, Appareil a pince chirurgicale ultrasonore selon la 

revendication 20, dans lequel le mecanisme d'em- 
40 brayage (220) est susceptible d'etre de place pour 
etre degage du bouton de rotation (270), lorsque 
I'unite d'actipnnemeht (50) est deplaeee,: de fagon 
proxihnale, de sorte qu'une rotation de Tunite d'ac- 
tionnement (50) entratne en rotation le mecanisme 
45 d'embrayage (220) afin de faire tourner le guide 
d'onde (180) relativement au brasde pince (190). 

22. Appareil a pince chirurgicale ultrasonore selon une 
quelconque revendication precedente, dans lequel 

50 Iedit effeeteur d'extremite (180') a au mpins deux 
bords allonges;, es paces j'un de 1' autre selon la cir- 
conferenee autour d'un axe de Teffecteur d'extremi- 
te (1 80') s'etendant generaJement parallelement a 
raxe longitudinaldu guide d'onde uttrasonore (180). 

55 

25. Appareil a pince chirurgicale ultrasonore selon une 
quelconque revendication precedehte, dans lequel 
reffecteur d'extremite (1 80') s'etend de fagon dista- 
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le a ladite extremite distale duc^it fourreau exteneur 
(16Q). 

24. Appareii a pinee chirLirgicaie ultrasorTore seion une 
quelGonque revendication precedente, dans leque! 
le bras de pince (1 90) est monte, de fa^on pivotan- 
te, sur ladits extrirniti dMale dudit fdijrreeiu eirte- 
neur (160) pour se dlpiaeer en pivoiant par rapport 
audit effecteur d'extr^rnite (1 80') afiii d'effectyer yn 
serrage des tissus entre ledit bras d^. pjnce (190) et 
ledit: effecteur d'extremite (1 80'), 
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